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HbrN,I I4 K CnaooMafHuTHbtN,r  noponaN{!  pacnoJ. IoxeHHbrM Ha
rny6uHe no 200-300 M or nHeBHor. i  noBepxHocrr.r.  C,ra6ouar_
Hr4rHbre noponbr c nepepbrBoM pa3BLrrbl raK)Ke u na 6o,rsurux
D ' I y O n H a x - a o 2 x u .
f lo:teoaq rrrofu, cnenyer f lptr3Harb, qro nepcneKTuBbr
Boi. irapo-CutHbr,rHcKoro Maccr4Ba naneKo He 14cqepnaHsr. ! '1a
rdx yroq HeH uq Heo6xonuN,{a cytuecrBe H Har aKTr{ Br{3arr nq ro_
l{cKoBbtx u pa3BenoqH btx feoJ'Iofr4qecxnx pa6or KoMnr,reKcoM
Nl ero.iloB, o6ec neq a gatglul4x t43y(reH l.Ie n on o nc KoBaH ile fJ.Iv-
6orux ropusoHToB Maccr{Ba.
ABropbr Bbrpaxarcr [pl{3HarenbHocrs,[.A. Eoraauouy (pyro_
BoncrBo rrporHo3H brMt{ r{cc,tenoBaHuq u lr), M. B. flqe,rru uori r.r
14. K. Trl uo$ee noii (o6pa6orra reoeu:r.rv ecroii r.r H Sopvaurlu ).
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pa3pa6orKy Meroni lKH o6pa6orKr4 naHHbrx ypoBHeMepHbrx
Ha6nrcIeHil i . i  c yqeroM oco6eHHocrer) i  orne,runsrx cKBa)KHH
npn orleHKe celrcMoTeKTOHr.tLreCKoii  AeoopMauilu BoAoBMe_
ruarcilIux nopon;
pa3pa6orKy peKoMeHnaufi i i  no coaepureHcrBoBaHHro cr{_
crer,ru f f{-uoHr4ropxHra s Pocuenpax.
{,rn esrno,rueuua pa6orr,r ncnorTb3oBa,rucl SparueHru
AaHHbrx qacoBbrx Ha6ntoneHili,i la BapilalhqMn ypoBHfl BoAbr n
arMocoepHoroAaBneHuq Ha 30 creaxranax pocHe4p, pacnono_
)KeHHbrx Ha reppr.tropr4u !,a,rluero Bocrora, flpra6ai;i<auta r.r
Ceeepuoro Kaoxa:a, il Ha ABlx cKBaxr4Hax KO fC pAH: nac_
nopra c KBax tIH t4 Kara!.lorl4 3eMn erpq cen h i.i, cocrae,le H Hbl e
Kan qarc rur,r $u,r rlaaor,r f C PAH_(http ://www. emsd. iks. ru/
seismicity. html#CATA LG ), UO M O leo(r n:u uecrori c,ryx6ur
PAH, n O6Hu ucr (http: //www.ceme.esras. ru) u feo,roruvecrcorl
c,ryx6ori C [LlA ( htto: //ncic. uses. gov/neis/eoic/).
IIpn esrno,rueHr.ru pa6orur r4crror.rb3oBarr,rcb nporpaMMHbre
cpeircrBa uHSopuauuouuoi. i  cucrev tr pO LyG ON, pa:pa6o_
raHHbre e KO fC PAH [10], cl .rcreMa rpunnBHoro aHa-rr43a
BpeMeHHL, rx  paaoo ETERNA 3 .0  [17 ]  u  nporpaMMbr  Kpocc_
cneKTp&qbHofo aHarru3a napbr BpeMeHHbrx psAoB, npenocTaB_
J'reHHbre corpynHilKoM I4@3 PAH A.A. Jlro6yuuHun (u,r.).
Xaparrepncrnxa na6,rrugarerbHbrx cKlaxltH. fl o naH usr l,r
nac ftopToB Ha6,rl,oAare,r nH bre c KBa)Kr,t Hbr pa3n uqatoTc, IIO
r,ry6hHaM BcKp brrri r rr r'r trror.lof r4qec Ko My cocraBy BoAoB Me _
ualoruux nopoA, a TaKXe no xr4Mr,r(recKoMy cocTaBy nopoBo_
ro qurctua (ra6,r. l). !,nana:oH r,ry6ru BcKpbn.r,lrr BoAoBMe-
uaopurlx rropoA r,r3MeHrercr or 22-44 v (cxn. I  I  l3) ao 1602_
1986 u  (c rn .  3016) .  Cpeaur . re  r , ry6nHnr  KoHrpont {pyeMbrx
uHTepBanoB no peruoHaM cocraBr'rqror: 50 n e Xa6apoBcKoM
rcpae (6  c roaxuH) ,  298 u  -  Ha CaxanuHe (4  c rnaxnuur ) ,
699 r,r -  Ha Kypr4nbcKr.tx ocrpoBax (3 cxeaxuHtr);  239 u -
Ha Kav.larre, (4 croaxr.trsr, Pocuenpa); 595 l ,r  -  ua Kav_
varre, (2 cKBa)Kr4Hbr, KO fC PAH); 263 r,r - n flprl6ai.irarle
(3 crnaxuHr,r),  209 u - Ha CeBepHoM Kaerca3e ( l0 crnaxuH).
23 creaxrantl  KoHrponilpyror pe3epByapbr noA3eMHbrx Bon,
pacnono)KeHHbre Ha a6co,rrorHux orMerKax >0 l ,r ;  9 cxna_
)KIiH - (-200 vr. Bo:pacr tsonoBMe[Iarcuux nopon u3MeHq_
ercq or MeJ'ra no roroueHa. f lo ,ruro,rorr.rqecKoMy cocraBy oH r,r
npeAcraBneHbt B pa3nzr{Hoti creneHtr lrerallop(x:oBaHHbrMr.l
Teppr{feHHbrMu (5 cxeaxuu) u ny,rraHoreHHo-ocaaoeHbrMr4 oT_
J.roxeHl.rriMrl (16 cxnexrlH), r43BecrHrKaun (3) u MarMarr,rqec_
Kr,rNln oporavu (3). 6o,rtulaq qacrb cKBaxr.ru (27) ecrpsroa_
x)r npecHble u c,ra6or,rttrepa[r3oBaHHbre BoAbI c BeJrHr{uHa_
M r {  M r . r H e p a n u 3 a u u 1 4  0 , 1 - 3 , 2  r / n .  ! , n x  n q t . f i  c K B a ) K H H
@ Konsr roaa f .H . ,  KynhKoB f .8 . ,  T rzvoeeee 8 .M. ,2007
Kon urno aa l-. H. ( Karr.l varc <ui,t eu nnan l-eoe us N.lec rofi cnyx6ur
PAH). Kynrarcoe l-"B., Trarraoeeee B.M. (BCEfhHfEO)
oLtEHKA COCTOCHl4C h nEpcnEKT'|Bbt pA3Bl4Thg
ruAPorEo[EoopMAt_ll4OHHOrO MOHI4TOPUHTA
CEfi CMOAKTI4BHbIX PAfr OHOB POCCI4}I
f loHqrr.re <(runporeone$opuaulroHHoe noJ.le 3cu,ru> (f[-
no,re) 6sr,ro BBe.[eHo e 80-x ronax XX BeKa corpyaHhKaMil
B C E I - 1 4 H f  E O  I - . C .  B a p r a H a H o n  u  f . B .  K y , r u r o e u u  I l ] .
B raqecrse 3neN.{eHroB f fn-no,rq paccMarpr,rBa,tucb obnacrrl
pactxhpeHr4q u cxaTuri,  oTpaxanuue HaIpri)KeHHoe cocToq_
HHe 3eNrHbIX HeAp r1 onpelenfleN{bre IIo r43MeHeHI,IriM ypoBH,
Bonbl B fIbe30MeTpr{rlecKl,tx cKBDKtrHaX, tsCKpbrBaIouux Haftop_
H ble norl3e N,t H bte Bonbl. fl o,raraqoc 1,, rtTo IaH H bt e MOH t4TOp l4H fa
I fn- no,rrr ( f f[- vou uropr.r u r) N,roryr Hcnon b3otsarbcri rrl
oueHKu cetcMu.{ecKoti onacHoctu H npofHo3a 3eMrerprce_
aun [21. Muurco CCCP s ceiicN,{oarcrnnHsrx parioHax poccl.l.r
6ol,rn co:,laiubt ceru cKBaxilH tI npoBont{nHcs Ha6,rrcneHilrI :la
BilprditulrrrNrH ypoBHr rron3eNrHbrx Bon. MeroAtlqecKoe pyKo_
BorcrBo pa6oralrn ocytuecrBnenocs BCE f 14 H f EO I l2l .  Bax-
HbrN.{ nocrt4)KeHneNt Hacroqurero 3Tarra fIBrf erclt o6ecneqeHue
rreHrptu' lr ,r3oBilHHoro c6 pa uu$opN,rauun eo BCEf14HfEO u
perynrrpHoe nocrpoeHr4e rapr f  [ ,-nonr KpynHbrx peri loHoB.
OauonpcueHHo c pa6oral,ru (Denepa,lsuoro areHTcrBa no
HeilporroJ'Ib.]oBaH r,rrc ypoBHeMepHrrre Ha6nto,qeHLIl B cKtsa)KI4_
Hax B ueJ'rrrx nporHo3a 3c\,tJ'rerpqceHr.rii npoeonu,Tucu leocpu_
:i l .recror. i  c,ryx6ori PAH Ha Kal,r.rarKe [6],  leo,roru.recKuMr4
c"ryx6avl.t  CIIIA,.fnoHr.rr.r ,  Knran l l3].  B pery,r lrare 3rr. tx
pa6or crano oqeBnnHo, r{To prn peueHr.r i i  f  f [-ruonr.rropuH_
ra, npr,rHrrbrx n PocHe4par n orpaxeHHbrx e Meronu.recKux
yKa3aHhrx no noBeneHtrto pa6or B pert{oHanbHbrx rreHTpax
!21, rpe6yer coBepueHcrBoBaHur B qacrr,r oueHKu r.rH$op-
NrarnBHocrt4 orn€r'IbHbtX cKBa)KilH LI MeronoB o6pa6orru naH_
H brx ypoBH e Me p H brx Ha6,l roae u n i.i nr'r Bbrnere H u rr ne$opN,r a_
ur,roHHou cocTaBr'rqrcuei l  H3 BapHaur4fi  yponua eoatr.
B 2006 r. BCEI-I4HfEO u KO fC pAH osrno,rueHr,r pa6o_
Tbt. HaflpaBneHHble Ha pa3BI{TtlC MeTOIa CKBDKI4HHbrx ypoB_
H e \{ e p H btx H a6n Ione H u ri Ar'r o rle H K r,r c e ri c M u q e c Ko r)i o n ac H o _
ctt4. 3n4i1.1u pa6or BKrllo(riL'Iu:
oUeHKy neoopMoMeTp14qecKHX cBor. icTB ua6tr ruIare,r lH srx
cKBa)KHH a ocHoBe aHa-[tI3a np]ln14BHoro h 6apoN,'Ierph.Iec_
KOfO Br' I149HI,I t l  Ha Bapt4aUhtt ypOBHri BOIbr;
ril,qPOfEOnO[Ug yl l,tHXEHEpHAfi fEOfl OfHg
1 1  t  x o c 6 p b  r  2 O O 7 75
Ta6nuua'l



























































































1 303 158,35 3 1 . 7 1 7 .25 517 -717 Nr-N, 'TycponecqaHhK140,67
(HCO3-












1 306 54,73158,63 200;  100;  1 1 28-41 Qrrr





1 309 56,05158,95 406; 250; 4 223-250 Nal
ryQbl
s04/
(Na+Ca) HET 6 , 6
131 1 52.79156,20 20,80,  12 67-69;70-73
Qrrr
rpaBui 0 , 1 8
(HCO3-Cry
(Mg-Ca, Na) Her
H33-5 158,41 7 0 ; 8 0 0 ; 1 , 5 31 0-800 Kz
aneBponl4Tbl 0,4
(HCO3-S04y
(Na-ca) Her 1 4









2701 53,60142,97 1 9 , 4 6 5 ; 2 2 418-427 Nz







2702 50,77142,63 1  1 3 ;  1 9 8 ;  9 172-185 Nz
necqaHilK14 0,38
HCO3/





Ke4p A2 0,1 ctr,tQ,2 rtla
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1  1 1 2 5 0 , 1 8137,38 40; 60; 6 35-55 Kz
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n 1 0 (HCO3-
co:)/Na Her 1 1 Ke.qp A2
1 ctr,t?
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1 cr't?
1 rlla?
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3023 44.0344.47 1 5 7 ; 3 2 0 ;  1 0 202-298 QrNz







Papuyc 0,1 ct'r0,1 rf la
















qaHHbrx 1 7 , B Papuyc
0,1 ctvt
1 rlla?
3056 40,3747,92 98; 250t 32 144-151;202-209
Nr





qaHHbr) 1 8 , 8 Pa4uyc 0,1 cnr1 rfla?
npoAofixeHne ra6nuuur 1
orMeqaerc f l  r roBbr rueHHaq Mr . rHepanu3aur4q ,5 -  13 ,7  r  /  t .
B cocrase nopoBbrx $,rrou4oe qerbrpex cKBaxr.rH npr4clrcr-
Byer cBo6o.rIHrrii ra: ilnr4 npennonaraercq ero Ha.irrlqrae. Xr,t-
Nl H.r ec rr.1 ri cocraB Bonbr n ecrpbri;i r.r orpaxaer J.r oKa,'rbHbre oco-
6euuocrr.r Sopl,trpoeaHr.rq noA3eMHbtx BoA. Bce creaxlrHlr
BCKpbrBaIoT HanopHbre non3eMHbte Bonbr.
Kparrocrr r4HOopMaulu4 B nacnoprax He rro3Bor'rrer c He-
o6xonr.rMoi. i  AerarE,Hocrbro oueHr.{Tb fr.rAporeonorr4qecKt{e
ycxoBnq h rr4lpofeon14HaM14qecKtre oco6eHHocrn $opMr.,t-
poBaHl, l t  pexI,IMa oTneJ'rbHbtx cKBa)KuH, a TaK)Ke Bo3Mo)K-
Hocrb Br'rr4rHr4r rexHofeHHbrx 14 npupoAHbtx Qaxropoe Ha
r43N{eHeHr4ri ypoBHs Boabr. 3To noKa3br Baer neo6xonu uocrt
coBeprueHcrBoBaHus uuQopvaunousoro  o6ecneqeHt r r  c t r -
creMbr f lA-rr losr.rropr.{Hra. Buecre c reM, MoxHo npenno-
J.roxLITb, qro 6o,rtuiaq qacrb cKBa)KuH KoHTpont{pyer tror-
3eMHbIe  Bonbr  B  fL l Ipont IHaMHr tecKo l4  3oHe aKTHBHO|O BO-
, l o o 6 l t e H a  c  c e 3 0 H H b I M  u  M H o f o J . I e T H L I M  u 3 M e H e H t 4 e M
HanopoB, o6ycnoBneH H br M pexr4MoM nonoJ.r HeHr{q l{  pacxo-
,r loBaHur BonHbrx pecypcoB.
Perucrpauur ypoBHq Bo^ubr B Ha6nonarenbHbrx cKBaxnHax
nporl3Bo.rl hn ac b c l.tcrroJ'r b3oBaH He M uuQpoBori afilaparypbr
Keap 42, Paluyc, OR P H I M E D ES u MexaH r.r.recKuMr.r non,.raB-
KoBbrN{r{ caMon uc uaN,r r.r. Perucrpaur.ra arl,roc$epHofo AaBne -
H r,r.s Bbr[oJ'rHrr,r ac s q r.r $ponbr M t4 cpencrBavr u u 6aporpa0aMr4.
O6ecne.{ra sa,.rac b qyBcrBurer bHocrb pef r.rcrpauH H ypoBHt
Bonbr 0,1- I  cM, arMoc$epHoro naBJ.reHr,rq 0,1- I  r f la.
Esr,ro o6HaplxeHo pa3nilqHoe KarrecrBo 3a[14cerl ypoBHe
BO.U,br rro cKBar(r.rHaM. Ha puc. la npueo4arcq lptrMepbt xo-
porxl{x naHH br x, .[,rr.q KoTopE rx o6ec ne.il4 BaeTc rr qyBcTBuTe,.rb-
HocrL, perr4crpauuu ypoBHr Boabr 0, I  cv. Ha plrc. l6 npuno-
AHrCr npr.rMep rpyobrx aaHHbtx, nonyqeHHbrx npr.r qyBcTBu-
TeJ.rbHocrr.r pefi lcrpauuu I cv, a rar>Ke npHMep 3arrnctr,
npe1cTaBnqrouler)i rexHnqecxuii 6par. Bcero 4,'rt 9 crsaxuFr
ycTaHoBIeHo xopouee KaqecrBo 3afrr{cer{ ypoBHrr BoAbr r{ ar-







Puc. 1. flpr,ruepsr KaqecrBeHHbtx ganucei ypoBHe Bo,qbt (a), rpy-
6Hx sanrcefi x ganHcei, npe4craBnrtotr4l4x rexHnqecxr,ri 6pax (6)
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0, I  cu, 0,1 rf la), nnfl  16 cKBa)KnH - cpeAHee KaqecrBo 3an14-
cerl (1 cvr, I  r f la). B:anr.rcrrx ypoBHq Boabr Ha 7 crceaxr. lHax
o6Hapy)KeH rexnr.r.rec rcu r i  6par. AHa,r r.r3 3a[[ceit  ypoBHn
BoAbr 14 arMoc$epHoro naBr.reHr,rs Ha orAeJ'rbHbrx cKBDKr4Hax
n oKa3brBaer neo6xoa r.r ,r ocr b y H t4 0u Ka u rj H r,tc rroJ'rb3ye M br x
TexHr4qecKhx cpencTB 4,rx o6ecneveHr.{r rryBcTBr{TerbHocTtr
perr{crpaur{r4 ypoBHq Borbr He xyxe 0,1 cr,r, arr,rocQepHoro
LaBrreHvtr - He xyxe 0,1 rlla 14 Anr o6ecneqeHr4e KoHrponq
KaqecrBa 3arrucer7 ypoBHfl Bo,tbr t4 arMocQepHoro IaBJ'reH[rr
B pefr4oHanbHbrx ueHTpax.
Nleroauxa oqenK{ ae$opMouerpilqercKfix cBofi crB cKBaxfl H,
flo orx,rrary ypoBHfl Bonbr B cKBaxHHe Ha arMoc$epHyro Ha-
fpy3Ky r{ 3eMHbre np ur'r 14 B br Mo)KHo o rIeH r{ rb AeoopMoMeTpH -
qecKue cBorrcTBa cr{cTeMbr cKBa)KuHa-pe3epByap, xapaKTepr.r-
3yrourre cnocooHocrb ypoBHr BoAbr peaftrpoBarE, Ha ae$op-
Maur { rc  BonoBMeruaour {x  nopoA [7 -9 ,  13-  l6 ] .  OUeura
neQopMoMerpuqecK[x csoricrn cKBaxuH npoBoAnnacb rry-
TeM KpOCC-CneKTpanbHOfO U npt{J'ILtBHOIO aHaJItIla BapHaul,tii
ypoBHq Bonbr u aruoc$epHof o aaBJ.reHuq. Kpocc -clerrpa,r s-
Hr,rii analr u.t no3Bor'rqer n on yq r{Tb n apa M erpbl 6apoverpuve-
cKoro oTKjIl{Ka ypoBHq Bolbr - KBanpaT MoAynq cleKTpa Ko-
I  t lfepeHTHocTr4 | ' )4 " aMnnr{Ty.4Ho-qacToTHyro nepeaaToqHyIo
Syurunr,o or Bapuaut{r)t arMoc@epHoro .qaBr'reHr{r K r.r3MeHe-
Hu.sM ypoBHq noaur (AHII<D), pa:nocrr $a3 Mexgy l{3MeHe-
HI'1 [MII' ypOBHr Bonbr 14 aTMOCoepHOfO AaBr'reHHfl Atp, UX:a-
BHCHMOCTb OT nepilOAa BapL4aUVV.
flpn,runHori aHar'rr43 no nporpaMMe ETERNA 3.0 no:so-
IqeT noJ'ryrrhTb napaMeTpbl npr4JrhBHofo oTK,' I t{Ka ypoBHt
Ta6nnqa 2
Pesynurarar npr4JruBHoro aHanu3a eapuaqufr ypoaHe Bogbt B
cxe.  13O3 u  13O6 no nporpamMe ETERNA3.O [17 ]
BOAbr: aM[nr{Tynbr npt{nr,rBHbrx BoJ'tH B r,r3MeHeHnqx ypoBHq
BoAbI r{ aMnnilTyAHbre @arcropur no orHo[reHr4ro K Berr4rrr4-
HaM reoperr4rrecrofi npl,I|uelroii aeoopN,raur,tfi , pa3Hocru $a3
Me)KAy npunr4BHbrMr{ BoJrHaMl.r B r..t3MeHeHr4qx ypoBH.s Bonbr
l.I BO,1 HaMtl TeOpeTX q eCKOTO np r4n LIBHO| O nOTe H UtIiL'Ia.
Pe:y;r srarou raKo f o ruarv3a fl Br trer c n ycra H oBne H rr e
HaJr r1t114fl l{J'I t{ 14 C Ka)Ke H L{q CTaT I,t q e C KI'I U 3On tI p O BaH H O f O 6a -
poMeTpr4qecKoro oTK,.rr{Ka B HeKoTOpOM AHarra3OHe nepr.r-
oAoB r4 BeJ'rHqr4Hbr npr4nuBHot qyBcrBr{TenbHocrr 'r  ypoBHq
B0ALI As, f lpeAcraBnqrouefi  oTHorueHile npnnr.rBHbrx aMrr-
n[Tyn B 143MeHeHUrX ypoBHr Bonbr K cooTBeTcTByrorur.rM Be-
J.r r.r r{ r.{HaM npu.n n ouoii neOopMautlu BonoBMetua}otrlu x rro-
p o n  [ 1 5 ] .
06napyxeune crart{qecKr.r r.r3oJ' l4poBaHHoro 6apouer-
puqecKofo oTLn14 Ka u I]ptInI,IBHor.I r]yBcTBhTen bHocTI4 noKa-
3brBaer, qTo B AaHHo14 cKBDKUHe Bapr4a[r{t{ ypoBHr Bonbr Mo-
ryr np.qMo orpa)Karb 4e$op v a u r,uo Bo4o B N4e ularoullx [opon
B HeKoropoM Ar{ana3oHe nepr{oAoB. Ec,ru rarcor.r orra[],rK or-
cyrcrByer H,'ru{ crrJ.rbHo r.rcKaxeH, To BbrneJ'reHfie ne0opMauu-
oHHoii cocraBr'rqrouleti tr3 Bapuaunii ypoona BoAbr craHoBnr-
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flepnog, vacur
Pnc, 2, Pesynrrarrr Kpocc-cneKTpanbHoro a+anu3a eapraaqufr
ypoale Bo4br H aruocQepnoro AaeneHue e cxe. 1303 (cnnout-
nan nr.ruun), ' l  112 (vepHan nyHKrl4pHac nuunn) n 2721 (cepan
nuxur). Pacver nposog!4ncn Anr BpeMeHHbtx pnAoB nepBblx pa3Ho-
cret c noAaBfleHHeM qacror B l tHrepBanax 11-13 u 23-27 q e orae
500 ,r, paghyc racrorHoro ycpeiqHeHrln neprogorpar,,lv - 25
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Q 1 26,87 0.347 7 .0 0,1 6510,024 -'l59rB
o1 25,82 1,850 37,4 0,1 6910,004 -154+2
M 1 24,83 0,063 1 a 0,07410,057 -170!45
P 1 S 1 23,93 ' t ,586 32,0 0,1 0310,003 -158x2
J 1 23 ,10 0,218 4,4 0,25310,057 -142x13
oo1 22.31 0J20 2,4 0,253r0,'105 -160t24
2N2 12,87 0.066 3,8 0,21310,056 -1 5511 5
N2 't2,66 0,285 16,2 0,'t46+0,009 -154+4
M2 12,42 1,095 62,3 0,108+0,002 -165f1
LZ 1 2 , 1 9 0,006 0,3 0,02010,061 -67!172
s2K2 12,00 0,657 37,4 0,1 3910,004 -176t2
CreaxuFra 1306
Q 1 26.87 0,020 1 , 8 0,00910,005 174x32
o 1 25,82 0,033 3,0 0,00310,001 1 1 6 1 1 9
M 1 24,83 0,007 0,6 0,00810,013 -141r88
P 1 S 1 23,93 0,074 6,7 0,005t0,001 1 5 1 t 8
J 1 23,10 0,008 0,7 0,009+0,013 126x84
oo1 22,31 0,009 0,8 0,01810,023 -148!75
2N2 12,87 0,003 0,9 0,012+0.012 14'l!61
N2 ' t2,66 0,002 0,7 0,001+0,002 74x84
M2 12,42 0,029 8,2 0,00310,0003 107+7
L2 12,19 0,002 0,7 0,009+0,014 177!83
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Ha puc. 2 npr.reorarcrr pe3ynbrarbr Kpocc-cneKTpanbHoro
aHaqr.{3a BapL,taulri4 ypoBHq u arnoc@epHoro laBJ'reHr,rr IJ.rt
rpex cKBDKr.rn. A,rq cKBaxuH 1303 u 2721 eerwtwHbr Kofe-
peHrHocrr,r 6twrzrv r I , pa:uocrs $a: 6,rusxa r 180'. [,ra :rux
cKBa)KU H IIpI4HU MaeTCt rt4noTe3a o Haj|. r./tilll4 CTaTr4qeCKOrO
6apouerpuuecKoro orKJ'rr4KaypoBHq BoAbr Ha rtepuonax >20 q
npr.r Benrrr{r.rH ax 6apouerpr.rqecKorz 3O$eKTr,r B Ho crn 0,40 n
0,60 cru/rlla, Koropbre onpeaen.qrorcrr [o npqMonuHeiiHbrM
yqacrKaM AqIIO. !,,ra crn. I I l2 eeau.{uHa KBaapara Moaynt
cneKTpa KorepeHTHocrl.{  cocraB,'rrrer 0,1, pa3Hocrb $as He
lpeBbrrxaer 160". A,rq sroi i  crsaxuulr 6apor,rerphqecKr.rf i
oTK,'Il1K ypOBHq BOAEI Cr4J.rbHO I4CKa)KeH U fI4nOTe3a O CTaTh-
qecKr,r 14 3oJ.rr{poBaH  btx ycnoBH qx oTBepraeTc.s.
Ouesxa 6apol,rerpnvecKoro orrarruKa ypoBHs BoAbr rn.s
oTnerbH[,rx cKBa)KuH npoBoar{nacb no oopManbHbrM Kpt{Te-
pr.{rrM:
l) | il '>O,SO, Arp>170' - ecrb crarr{qecKr4 H3o.lr4poBaHHbrul
6apovrerpuuecrn r.i orr,rur;
2) 0,S>l i l  t>0,:,  170'>Arp> 160' - crarr.{qecKr.r 43onr.{poBaH-
Hbr  H orK-q14 K l4cKaxeH $axropaun-noMexaM14:
3) I il '<0,:, A<p<160' - 6apor,rerpuqecxuri orKrrr.rK q4J,rbHo
r,rcKaxeH $arropav n - noMexaM t4.
B ra6,r. 2 npnnonarcq pe3ynbrarbr npt{nr4BHofo aHa,Tt43a
Bapuauuri ypoBHr Bonbr no rporpaMMe ETERNA 3.0 a,qrr
rByx cKBaxI4u. Bttne,reuue orneJ'rbHbIX BoJtH cql4l.anocb Ha-
nexHbrM, ecJIn orHourenue curualfttltyM cocraBnrrJ'ro He Me-
Hee 10. B i l :r ,reHenr4qx ypoBHr BoAbt B crs. 1303 BbrnereHr,r
qerbrpe Bo,'rHbr (noKa3aHbr )KupHbrM urpuQrou). B r.r:ueHe-
HU'IX ypoBHrr Bo.qbt B cxs. 1306 npt{n14BHbre Bor'rHbr HaIexHo
He Bbuerqrorcl. npn,rueHbre BoJ'tHbt B u3MeHeHl,Iqx ypoBHrr
Bonbr B KoJ'ruqecrBe He MeHee rpex onpeneneHbt rJtr 13 uz32
CKBAXUH.
fI o pe:ly,rrraraM n pr4n 14 BHoro aHaJ'r u3a o ueH u BaJrr 14 cb 3a-
BHCI{MOCTU aMnnUTyA Bbtaer ' IeHHbrx  BoIH B h3MeHeHUqx
ypoBHq BoAbr or coorBercrByroul.rx BerHqnH npu,' t  h BHorZ Ae-
Qopuaur.u.r (puc. 3). Ha<,ros npa$rlxoe grux sasucl4N,rocreri
xapaKTeph3yer Ber r{rr . l  Hbr ne$opMoMerpu uecrorl  qyBcrBu-













0 2 4 6 8 1 0 1 2 1 4
D, reopernvecxar Ae$oprr i raqran,  1 0 '
Pnc, 3. 3aeucr4ruocrr aMnnhryA BbtA,ereHHbtx nprrltsHbtx BorH
B lr3M€HeHilqx ypoBHg eogu (H) or coorBercrByoulxx serlrqlrH
reoper i l r {ecKofr  AeQopMaqun (D) no AaHHbtM xa6nogexnff  e
cKBaxilHax. KpyxKr4 - cxe. '1303, rpeyronbHnKu * cre. 0746, reaA-
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roB. Br4nHo, rrro npunr.rBHari qyBcrBr4TeJ'rbHocrb ypoBHt
BoAbr B crs. 1303 sBr'rrercq MaKcuMiL.rbHoii  (0,143 clr/ l0r),
a  B  cKB.  1 l  l4  -  Mt {HnMarrbHof t  (0 ,012 cu /10  , ) .  Onpe le , leH-
Hb le  I Io  HaKnoHy BeIMr l l . IHbt  A .  uaxo4Rrcq B nuana3oHe
0 , 0 1 0 - 0 , 1 9 3  c u / 1 0  e .
flapauerpu 6apouerpnvecKofo r,t npr4,'r lBHofo orKfluKa g.rrq
BCCX CKBA)O,IH I{ 3AKJIIOIICHI,Iq O HAIUqI,IU U,'II,I I,ICKDKEHIII4 CTA-
Tr4r{ecKr4 [3ontrpoBaHHbrx ycnoBr.rii npencraBneHsr e ra6,'r. 3.
il,tn 12 cKBOKITH ycraH oBne H craruqec Kr4 u:o,rupoeaHntr ii
6aponerpuuecxuii orKrlr4x ypoBHq Bo.qbr, nnq 6 cxsa>KuH - oFr
r4cKDKeH, Mn 14 cKBaxr{H - cl{lrbHo r.rcKDKeH. rlpu,rr.rnutrii
orK"qr4K ypoBHr sorbr 6Err o6HapyxeH s l3 crsaxuHax.
O6HapyxeHue crartrr{ecKH t{3onupoBaHHoro 6apouer-
puqecKofo orK,.ItIKa t4 np[n14BHor1 .{yBcrBl.ITerbHocr[ nrq
13 crsaxuH [prrMo yKa3brBaer Ha Bo3MoxHocrb r4x r4cnoJtb-
3OBaHr4rr nnq nocTpoeHt{r KoJ'[{qecTBeHHbtx rapr f fi-nonx
(e or,ruvue or rpaAt{UuoHHoro nocrpoeH[q KaqecrBeHHbrx
rapr ff[-nonq, orpaxarcurtrx r43MeHeHr4q ypoBHq BoAbr B
cKBaxr4Hax nplr coBoKynHol4 eorleiicrBr.lt{ sKlofeHHbrx rr gH-
AoreHHbrx Qarropoe). Ecnr4 1rq cKBa)Kt{Hbr ycraHoBneH cra-
rr{qecKr{ r.r3ontrpoBaHHbl14 oTKJll,rK ypoBHfl BoAbr B HeKOTOpOM
Aharra3oHe nepr{onoB, To [o aMrrJ'rr{TyAe aHoManbHofo tr3Me-
HeHr4r ypoBHq BoAbr AH n npulueuofi uyncrwrre,rluocru,\
MO)KHO KOr.rt{qeCTBeHHo orleHr.rBaTb AeoopMauhIo D eoaonN{e-
Iualouux nopoA B sroM luana3oHe no $opuyne D:-AH/A.
Kpolae 3Toro, no Beruqr,rHaM A" ra vyncrenrenbHocrl.r pe-
rucTpaul{[ ypoBHr BoAbt MOXHO OUeHuTb [OpruoK Berr[qtrH
neoopMau[u BoAoBMeula]ourrx nopoA, roroptrfi Mo)KHo pe-
fr.rcrpr4poBarb no [3MeHeHr4qM ypoBHq BoAbt B Ha6,tonare,'rb-
Hoi.i cKBaxr.rHe. Hanpr.ruep! npu Berrrr4rtlrne A.:0,1 clr/10 e u
qyBcrBure,'rbHocrr{ perucrpaul,rr.r 0,1 cv e u:N4eHeHr.rrrx ypoB-
Hr BoAr,l uor!.r 6srrl 3aper[crpr{poBaHbr Ae0opMauu[ c nep-
Bbrx enr4Hr4u l0 e u 6o,rlrue. llpu roii xe BeJ'r]rquHe A. r.r uyn-
crBurer.rbHocrr.r perl{crpauuu I cM uoryr 6urr, BbrqBreHbr
reQopMa[utr Jrr4rrb He MeHee f iepBbrx e4r4H[u l0 8.
Baxnnu pe3yJrbraroM pa6orbr nBr.qercr ycraHoBneHt{e
pocra BeJrhru{Hbr npt{nuBHoi4 .tyBcrBhrelrbHocrtr { c rny6u-
Hor4 BcKpbrroro r,tHrepBuura BoAoBMexraour.rx nopor (pnc. 4).
[lpunuauan qyBcrBhrenbHocrb ypoBHf, BoAbt, A., cM/10''
0.05 0 . 1  0 . 1 5
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Puc. 4. 3aeracuuocra BerrqlrH nplnneaoi geeopuouerpuqec-
xofi ryecrarrenbHocru yposHc nogsr (A") or cpegxei rny6uxu
orxpblroro r4HTepsana BoAoBueulapulnx nopo,q {h}. FlyHxlapxofr






1 1  o  n o c 6 p b  o  2 0 0 7 79
Ta6nnqa 3
Peaynurarur 6aporrerpu.lecKoro H
6npAexrfr Ha cxgaxilHax; otteHxa
ypoBHc soAbl
nphl.|nHBHoro altanu3 a aapuaqnn ypoBHs BoAbr 14 arMocQepHoro Aaane$ng  no rqaHHbtM Ha-


































































3ro yxa:lrnaer Ha ro, r{To nJ'rq l|!,-nroHraropvHrav nocrpoe-
Hr.rr KoJ.il4qecTBeHHbrx rapr f fn-nonq fipealorrTr.rTe].rbHo rrc-
noJ.tb3oBaTb cKBa)KilHbr, BcKpbrBaour4e noa3eMHbte BoIbI
Ha rny6r4Hax He MeHee rrepBbrx coTeH MeTpoB.
B ra. iecree npnqHH hcKaxeHhs 6apouerpuvecKoro or-
KruKav oTcyTcTBr4s npr4nr4BHoro oTKJr14Ka ypoBHq BoAbr AJ.ls
l6 creaxrlH (ra6,r.  3, orMeqeHbr 3HaKoM <?>) voxHo pac-
cMaTp h BaTb H eyAoB,. lerBop Hren bH oe KaqecrBo r lcxolHbrx
laHHbIX. B raxux cJ-Iyqaqx nocJ.Ie pemeHr4q rexHuqecKI4x Bo-
npocoB pefucTpaur4n Heo6xo.[l,rMo flpo143BecTu noBTopHoe
nepeonpe,r leneHrre [apaMerpoB npunnBHoro 14 6apouerpn-
qecKofo OTKIII{Ka ypoBHq Boabl u yxe noc,rle STofo BbtHo-
c LrTb 3aKJr roqe H r{e o fiprlf oaHocTr4 cooTBeTcTByroulr4x cKBa-
)Kr4H D.rs f fa-UOnnropuHra.
Cn,r rHoe HcKaxeHr{e 6apouerpr.rvecKoro orK,'r r,tKa r4 orc}T-
crBr,re [pr4] 'rr4BHoro rKJ'rr4Ka ypoBHrr Bonbr B cxe. El,  3016
(eo:uoxno, I 306) o6yc,r oBn eHo npr.rclrcrBtreM cBo6on H oro
fa3a B cocraBe nopoBoi,i )oraKocTr{ r{ ee noBbrrxeHHot:i c)Kt{-
MaeMocrblo. B rarux cnyqaqx peaKuuq ypoBHrr Boabr Ha rrpr{-
J.r rlBHoe Bo3AeilcrBrze orc]TcrByer, a 6apoMerpuqecKue Bapr.r-
a[uu nposBnqrorcq c 3ana3rblBaHueM, B ocHoBHoM, B o6na-
cru clrorrHbrx neprloAoB [4]. Oveoruuo, rrro raKr{e cKBaxrrHbr
He MOI)"T I{C[OJIb3OBaTbCq n Jt n OUeHKU CeVl CM OTe KTO H UqeC-
rofi Aeoopvauur4 Bo.qoBMerrlarcilIr{x nopoA u nocrpoeHr4q
KoJ.rr{qecrBeHHbrx Kapr f |[-no,ra. Buecre c reM, pe3ynbrarbr
MHoroJ.rerHr{x Ha6nroAeHr4ii Ha cKB. E1, KaMqarra, noKa3br-
BaIOT perynqpHoe [poqBneHl4e <(TpeBO)<HOIo IIpI{3HaKa)> B
@opue yBenur{eHr,rq cKopocrr4 loHr4xeHlrs ypoBH.s Bonbr
Peruon Cxsa-
x(ilHA



































1 12 0 ,1  0 0,41 1 6 0 Cnnuxo r4cKaxeH Her?
1 1 3 0 , 1 0 0 , 1 2 176 Crnuuo ilcKaxeH 01.  N2.  M2.S2K2 0 ,016 0 ,011 Ecru
1 1 4 0,80 0 , 1 3 1 6 9 l,4cxaxeH (?) 01 .  N2.  M2.  S2K2 0 ,011 0,012 Ecrs
1 t o 0,30 0,21 154 Cunuxo l4cKaxeH Her?
1 1 B 0,98 0,90 176 Ecru Her
1 1 9 0,95 0,54 179 Ecru o1 Her?
Kavqarxa
1 303 0,85 0,43 178 Ecrs 01.  N2.  M2.S2K2 0 ,1  08 0 ,1  43 Ecru
1 306 0,80 0,20 t o z hcxaxeH Her
1 309 0,79 0,45 1 6 6 l,4cxaxeH o'1 , N2, M2,S2K2 0 ,127 0,066 Ecrs
131 1 0 , 1 4 0 , 1 8 170 CunuHo l4cKaxeH 01, N2, M2.S2K2 0 , 1 7 1 0,200 klcxaxeH
to3-5 0,92 0,39 179 Ecrs Q 1 , O 1 , 2 N 2 , N 2 , M 2 ,s2K2 0,090 0 ,105 Ecru
E I 0,50 0,01 1 0 6 Cnnuuo 14cKaxeH Her
Kypunur
2721 0,97 0,62 179 Ecru 01  ,M2 ,52K2 0,042 0,048 Ecru
2722 0,89 n 4 a 178 Ecrs 01,  M2,  S2K2 0,222 n  1 0 ? Ecrs?
2725 0,90 0,43 1 5 6 l,4craxeH Her?
Caxanuu
2701 0,85 0,31 1 7 2 Ecru Her?
2702 0,22 0 , 1 1 1 6 0 Cnnsno ilcKaxeH M2,S2K2 0,014 Ecru?
2705 0,73 0,26 148 Cunsuo r4cKaxeH Her?
2709 0 . 1 3 0 , 1 3 1 1 5 Cununo ilcKaxeH Her?
flpn6ara-
Kaflbe
0742 0.70 0 , 1 3 1 7 2 lzlcraxeu (?) Her?
0746 0,90 0,37 176 Ecru 01 ,M2,S  2K2 0,042 0.040 Ecrs
0761 0.77 0,20 150 Cunuuo ucKaxeH 01,M2,52K2 0,044 0.043 Ecru
Ceaepuurri
Kaexas
3004 u.vc 0,40 1 8 0 Ecrs 01 ,M2.S  2K2 0,020 0 ,015 Ecru
3005 0,83 0,26 1 6 8 l,4cxaxex ol ,  M2,  s2K2 0,026 0,023 Ecrs
3012 1 ,00 1 ,02 1 8 0 Ecru? Her?
301 3 0 , 1 0 0,20 172 Cununo ncKaxeH Her?
301 5 0,01 0,01 1 7 1 CunuHo hcKaxeH Her?
301 6 0,03 0,06 1 0 5 CnnuHo r4cKaxeH Her
3023 0,84 0 , 1 8 179 Ecru 01 ,M2,S  2K2 0,009 0 ,010 Ecru
3026 0,65 0 , 1 1 t z o Cunuro r,lcKaxeH Her?
3055 0,94 0,78 179 Ecru Her?
3056 0,67 0,33 149 Cunuuo r4cKaxeH M 2 , S 2 K 2 0,007 Ecru?
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B TeqeHr4e Helenb - nepBbrx MecrrueB nepeA 3eMneTpqceHr4_
qMu f ipu BbrcoKor; i  BeporrHocru (0,87) ero cBr3u c co6brri lq_
Mu c MarHilry.laul.r >6,6 [4]. flo-nulr.rMoMy, MexaHr4:l,r $op-
Mr{poBaHr.lr TaKOfO Br4na fnnpoFeoauHaMtrqecKlIx npenBecT_
HLIKOB CBq3aH C nOBbImeHHOU 
.ql.{HaMil.{HocTb0 npoueccoB B
cHcTeMe [opona-Bona-la3 Ha cTant4tx nonfoToBKtl ct4J.IbHbrx
3eMneTpqceHtrn! KoTopbre HaxonrT oTpaxeHr4e B Lr3MeHeHl{_
rx ypoBHrr Bonbr.
Meroaura o6pa6orxu AaHHbtx ypoBueMepnbtx Ha6rroAenuft
A,rrt BbtAe,teHltfl aHoMajrbHblx u3Meueullfr ypoottx BoAbI. Bbr.qe_
JreHue clrrHaqoB 143MeHeH hfl  Hanprxe H Ho-AeQopM r4poBaH_
Horo cocroqHuq BonoBMeularcuux nopon h3 Baphaur{r i  ypoB_
Hq Boabr npeAcraBrqer c,'roxHyro 3a.(arry nnq nrc6oi,i cKBDKu_
Hrt. O6rexruBHbIMt4 npfiq14HaMu 3Tofo qBJ'Ito tct pa3Jtlrqt4+
yc,r oor.r ii Sopv n poeaH ilq rtuponr.rH aM rlqec Kot.o pe)Kr4 M a lr
oco6euHocretl npoan,reHnt crartlqecKr.{ t43oJ'l.tpolaHHofo r-
KnuKa ypoBHq BOIbr B CKBa)KT4HILX, a TaroKe HeonpeaeneHHocTb
nr4ana3oHa rrept{onoB 14 aMrlrrr4Tyn r43MeHeHr,rq ae$opvaur.ru eo_
,iIoBMe uarctuux nopon Ha cTaAuqx tlolf oToB Kl.I :e U,rerplce ulrt)i.
flpoanreune craruqecKu r43onl{poBaHHoro rKquKa ypoBHq BoAbr
u ero qyBcTBt4Ter.rbHocTb K H3MeHeHUn eQopMa[ht4 onpenenq_
ercrr ynplrl.rMt4 cBoijcrBaMil 14 fropncrocrbro BonoBMeruaou[x
n opo.(, crpoeHrre M cKBDKr.rHbr, t4c KDKaorur{M u ee@e rrau r.r so_
^[ooOMeHa MeX{y cKBiDKuHoii Lr pe3epByapoM, TeqeHr4rrMH BonL,r
B pe3epByape. BaxHyro po,rt e $opunpoBaHnu crarr.{qecKr.t l.r3o-
nr4poBaHHofo oTKrrr4Ka ypoBHr BoAbr t4rpaeT cTeneHb u3onupo_
BaHHOCrr4 BcKpbrTofo pe3epByapa [o.[3eMHbrx Bon oT fpyHToBbrx
BorI co cBooonnoii nooepxHocTbro r{ B[l.tqHr4e npuponHr]rx t4 Tex-
HorcHHErx $amopon-lovex.
B u:tueseunsx ypoBHr BoAbr B cKBa)KnHax cr,rrHanbr cer. ic-
N,r oreKTo Hur{ec roii le(topMau14 r,r Bo.qoBMe ura}ou r{x nopor
\'toryr npolBJ'ttrbcq roJ'tbKo B cJ'tyqae ee nocrarollHo 6onb_
uroi i  aun,ruryAbr (He MeHee l0 ,-10 s) t{  ee pa3Bilrur ts re-
qeHue BpeMeHn, He npeBbrlxarcuefo no nepilo. ly BepxHroro
f paH r.r uy cTaTr{qec Ktr 143()n hpoBaH Horo oTrc[14 Ka. Bepxula
fpaHuua cTaThqecKr , r  t43oJ ' l l {poBaHHofo  oTKr ' I l , tKa  ypotsHq
BOnbI OnpenenqeTct ts ocHoBHoM cKopocTbro al{ccHIlal lr . tH
I{N,rnyJ.Ibca nopoBofo naBne HI' I t  3a CqeT TCqeH14q BOnbr B pe_
3epByape u ce3oHHoro Sopn,t u pona H h n r l . tapocrarurtecKoro
Hanopa (o6sruuo, cyrKr4 - nepBbre necqrKr.r cyroK; pcxe -
. tac t r  ) .
Bo:nericreue Ha rr4,ttponuHaMH.{ecrt{ i i  pexuM cKBaxHH
KoM Il j ' IeKca 3Hnore H H blx t l  3K3oreH H bt x pexu l , too6pa3ylo-
uux OaKTopoB Bbr3brBaer coorBercrBylour4e orKnr{Kr.r (Hnu
cl.rrua,rsr) B tr3MeHeHurx ypoBHrr no4sr. f lpu npoBe/IeHuH
f f[ - rrro u n ropu H ra o6pa6orKa na H H brx H a6,r rcae u u r]i ao,,t)K-
Ha 6sr r l  HanpaBneHa Ha H3yqeHr4e,  yqer  u  KoMneHcaunrc
eo:nei icre14q Qarropon HecerTcM l.r.recKori npupoAbr (rfarro-
poB-[oMex) Ha t43MeHeHuri ypoBHa Bonbr B cKBaxtrHe r..r  Ha
Bblner.reHI4e aHoMaJ'IbH btx ct4 f Ha,[oB, Bbt3BaH bIX npOUeCCa_
MH rronroroBKtr 3eMnerpriceHufi.  3$$errusHL,rui yqer r. l  KoM-
ne Hcaurrr t f  arropoe- noMex MoFyr frpoBoAr. lTbcr np14 Hruu4-
ru4r,r npercraBxrerlbHbrx aaHHbrx Ha6nrcaeHu!i :a rfarropa_
M U _ N O M C X A M I , I .
!na o6pa6orKlr aaHHL,rx Ha6,rtoacHtati Ha cKBa)KnHax c ue-
J.rr,ro BblAereHr.rr aHoMar'rbHbrx 143MeHeHr{i l  yponHl eoatr (AH)
rcnoJ'rb3oBa[acb Mero,tlr'rKa, co3naHHar s K@ fc PAH u npe4-
craBJ.reHHarr e pa6orax [4-tt ] .  3ra MeroAHKa npenlonaraer
yqer u KoMneHcarl{o Qaxropon-noMex B u3MeHeHr.trx ypoB-
Hq Bonbl, BbrIeJ.IeHr{e uHd)opN,tar}4BHux cHrHaroB tI  ux aHa-
r'u43 B corrocraBreHur.t c pexuMoM tsr,rnaAeHHq arlroceepHurx
ocaaKoB n ceficN,l lqHocrurc. B KaqecrBe Sarropos-nouex
pacc Marprl Batorcl arvoc$e p H oe 4a Bn e Ht4 e fi n pr.rJ'r h Bbt, ocar-
KI4! Ce3OHHOCTb ntITaHr.tt  non3eMHbIX BOL TeXHOfeHHOe I, l
hHoe eosaeiicrBrle. B KaqecrBe uH$oplraruoHbrx cr4rHalrroB
paccMarpuBarorcq rpeHn ypoBHq Bonbr, oquuleHHL,rui or e,.rt,r_
ruul $arropoB-noMex, cKopocrb ero n3MeHeHr4r, BbrcoKo_
q acrorHaq cocra BJ.r fl Ioru afl Bap vauv ii ypo BHr Bonbt.
Paccurorpraru ocHoBHbre 3Tanbr craHraprHofi o6pa6orrn
naHHbrx ypoBHeMepHbrx ua6rroneunri na npul,repe crn. [O3_5
(puc. 5). BseaeN,r o6o3Ha.{eHr.rq BpeMeHHbrx pqlrots, Koropbre
o6bI.IHo r.{cIon b3ylorcs Inl xapaKTepttcrllKtr pa3,.r rtqHbtx c14f _
HaJ'Io B B tr3MeHe H trqx 
.IaHHbr x ypoBHeMepHE rx ua6anAe uurl :
A(t) - epetrreHHoi;i pa4 aruoc$epHofo AaBneHr4q; U(t) - vpe-
MeHHol{ prin ypoBHrr Bonbr B cKBaxuHe; U,(t) _ npeuenHorl
prra tr3MeHeHr4n ypoBH.q Boabr c KoMneHcupoBauHnlru 6apo_
Bapr4a[r4riMt4; uu(t) - npeueHuor:i paa 6apor,rerpuqecKr4x Bapr4-
auui4 ypoBHri Bonr;'; Uktft) - BpeMeHHoii pqA Hr.r3KoqacrorHofo
TpeHna B u3MeHeHr,rqx ypoBHq Bo,.br:, ukt(t) - npetreunoii pa4
BbIco KoqacrorHori cocrae,Trrcuei,i oapr.raqu ri ypo Brur BoAbr, co -
nep)Kaulhr.r npr4J.tr4BHbre BapHauuh r.r txyM pa3nurrHofo npor.rc_
XOXNCHI,Iq. M EX.4Y 3TI,I M'{ BPE M CHH bI MI4 PflIAM U BbIN OJ'IHq}OT_
cr coorH orreH nx U u@ : U ( t) - U d t.) n U r,,( t) : U rft ) - t/ r,(r/. flporpav _
ua ETERNA 3.0 flo:so,rqer non] {}rrb prrA BbrcoKor{acrorHoro
ocrarKa c KoMrreHcr,rpoBaHHbrMH 6apouerpr.ruecKHMtr u nprl;r14B_
H brMtr Baprlalll usttr'lrr u a1,( t) tt r."n, (puc. 5).
Kol,rneHcaqun 6apoeapllauuit ocyuecrBJ'rqercq Ha ocHo-
Be oueHKr.r KoMrrJ'reKcHoii nepeAaTo.rHoi'i syurunn oT Bapr,ra_
ur4i i  arMoc$epHoro aaBneHuq K [3MeHeHHrrM ypotsHq Bonbr B
cKoJ.rb3qrueM BpeMeHHoM oKHe no iLrropurMy ll1l. pM U*,(t)
onpenenqercl KaK cpenHee 3HaqeHue Ur(t) s cKoJ,tb3rruIeM
BpeMeHHoM oKHe c 3aAaHHblM tuaroM no BpeMeHu. paslrep
oKHa ycpenHeHr.rr nptrHuMaercq raKuM, rrro6br ocyuecrBrq-
r.rocb noAaBJ'reHr,{e cyroqHbrx t4 rronycyToqHblx 3eMHorrpunr{B_
Hbrx Bapt{auuii (4r.rala:oH r.rx nepl.roAoB cocraBr,rqer 12-27 .)
H He npol{cxoal{J.Io t4cKa)KeHI'Ie 6onee HII3KOqaCTOTHbIX Ba_
puauufr ypoBHr. IIpu r.rHrepnane perrlcrpaut{t4 ypoBHq BoAbr
u aruocQepuoro AaBJ'reHHfl I  q oueHra rpeH4a npotr3BoAt4_
J.racb B cKoJ.rb3quleM BpeMeHHOM Orse a,ruHoii 48 q c marol,r
I q. Teryuee 3HaqeHHe Ur,(t) oruocvrcr Ha npaelrri rpai;i epe-
MeHHOTO OKHa Ar.rq nuafHocTt4KLt npenBecTHI4KOBbIX CUfHa_
noB, He 3aryueBaHHbrx Bo3Mo)KHbrMl,t  Ko_ l .r  nocrcer. icMuqec_
xuun eSrfexralrn. B KaqecrBe lrHsopvaureHbrx ct4fHiLnoB
paccMarpuBatoTcr BpeMeHHbre pqAbr TpeHAa H BbTCOKOT{aCTOT_
Hor.i cocraBnrlouei,i tsapnauHr,t ypoBHr eotrsr. Taroi.i noAxon
Ilo3Bor'Iqer Bblne,.r I4Tb r.r u@oprvaru nH bte c tt f Hiul bl ts t{3MeHe_
Hutx ypoBHri Boabl, qacrilrtHo oru4ilreHHbIe or B,rIuqHul $ar_
TOpOB-nOMeX, U ilpOLr3BOAt4Tb LlX aHaJ'IU3 B COnOCTaBJ.IeHL[,1 C
pex fi N,toM Bbt nane H t4 n a ruocQcpH ul \ ocarKoB n ce iic tr,r t{.lec-
rcnuta co6utuql,ttt.
B r.r:MeHeHurix rpeHna ypoBHr BoAbr Morlr lrpolB,.rrrbcq:
I -  nuyrpuronoBbre Bapua[l .rr4, cBq3aHHbre c ce3oHHbrM xa-
paKTepoM rrv'raHufl noa3eMHbrx trol. 2 - e$sexrur ocaAKoB;
3 nocr- n npenceiicMHqecKHe r{3MeHeHHr. Hau6o,ree clox-
HbrM MOMeHTOM B aHar'rr43e pqAoB TpeHAa ypoBHq BOAbr qBr-rq_
ercg BblneJIeHHe 4eoOptr, laqr{oHH btx ct{f  HaJ.IoB t13 CtIfHaroB
BOAHOfO nt4TaHr.rq, T. K. I IOCJ'reAH14e, KaK npaBt,Ino, I{MeIoT
xapaKrep Ar.r r.rreJ.r bH brx n epexonHbrx npoqeccoB. B :aeucu _
Mocur or yc,ronni i  3a,1efaH14s pe3epByapa ero r. t3orrrnpoBaH-
H oCTI{ c,r a6o n pO u u Uae Moil Ton 1111et)i u rr.rApaBn 14 qecKot{
cBr3H C rpyHTOBbrMtr BOAaM14, Apyrr{Mtr BoaoHocHbtMtl ro_
pu3oHTaMLr  u  oonacrqMi l  rpoprv rpoeaHi l r  Hanopa l r  pa3_
rpy3Ku aQ<ferru BonHoro nuraHr. l f l  u OopMupoBatttrrv-
ApocraTuqecKofo Harropa B 143MeHeHtrrx TpeHIa ypoBHq
BoAbt Moryr 6trrs pa:,r lrvHbrMt4 - or I4x r lpaKTtlqecKoto or-
cyrcrB n.q .4o oqe H b an ureJr bH br x t4 aM nnr4TyrH br x Bap t4 autrrZ.
1 1  o  x o q 6 p b  o  2 0 0 7 8 1
Kar npauu,ro, t,r3MeHeHne naBJ'reHr.rfl B pe3epByape KoHTpo-
n[pyercq ce3oHHocrbro nocrynneHlrq uH$ulurpauuoHHbrx
BOn B OoJraCTtlX rtTITalF.WA n peXUMOM BbrlaIeHI,Iq )KI4AKI,[X
ocaAKoB. l lossri leHrae ypoBHq Boabr B BeceHHe-rerHee Bpe-
Mq o6ycnoBneuo nepelauerl Bo3pacratouero ganaeHua r.r: o6-
rracrrl trvff aHrlq 3a cqer n ocrynneHr{r nHQrlsrpaurroHHbrx
BOI [pr{ TAflHr4Ll CHefa U BbrnaAeHhh OotubHbrx ocanKoB; IIo-
Hr,r)KeHr4e ypoBHq B 3nMHee BpeMrr cBrr3aHo co cpa6orKorl noA-
Hbrx 3anacoB 3a cqer noA3eMHoro croKa. IIpu Hiurr4qtrr4 MHo-
ronerHr4x p{.rloB ypoBHrr Bonbl H MereoponofuqecKr4x Ha6nrc-
D,EHldfr CTA H O B I4TCq BO3MO)KHbI M B bINEJ'I C H I,{ E C IITHAJ-IO B
ceiicMoreKToHr.rqecKofo npo14cxo)KreHr4r tr3 ce3oHH brx Bapu-
auuu Hr43KoqacTorHoro TpeHAa.
Oco6euuocrbro orKJrHKa ypoBH-s BoAbr Ha Bbr[areHr4e
ocaAKoB ABJIA9TCfl efo 3aBLICt{MOCTb OT Ce3OHa l{ 3ana3nbr-
BaHI4e nO BpeMeHr4, KOTOpOe 3aBr4Cr4T OT MOUIHOCTI.T l{  [pO-
Hr{uaeMocTr.r [epeKpbrBa|oue14 Tonxlu, a TaKXe oT paccTo-
qHHq cKBaxr,IHbI ao o6nacrl,I ru4TaHVn. flono,rHnre,rr,no x
3ana3AbrBarolIeMy noabe My ypoBHrr, Br,r3BaHH o My rr oBbrrte -
HueM AaBJ.IeHVI B o6nacrvt ilvraHru, oAHoBpeMeHHo c Bbl-
naneHI,IeM ocaAKoB MoxeT [oqBJ'IqTbcq KopoTKo[eDtlonHoe
[oBbrrrreHr4e ypoBHq BoAbr, cBr-
3aHHOe C yBenuqeHr4eM AaBr-reHL'trr
Ha KpoBnro pe3epByapa Henocpe/I-
cTBeHHO B patoHe CKBa)KUHbr .
floA:sevr,r ypoBHr BoAr,t c aMnrt{-
TyAaMu l-2 cpt HaonroAarorcrr B
cxs. tO3-5 (puc. 5) Bo BpeMq u no-
cJre BbrnaAeHr.{q 06r4nbHbrx (ue nae-
Hee l0-20 lru/cyr) rBepAbrx 14
xr4aK'.rx ocaIKoB [5]. I loerovy
AaHHbre  o  pexuMe BbrnaAeH[q
aTMOCoepHbrx ocanKoB, KaK Te-
Kytu i l x ,  TaK i l  la  MHoroneTHHi
InepuoA, s.Blrslo'tcfl Heo6xoAr.l-
MbrM 3JTeMeHTOM ypOBHeMepHbrx
Ha6nIoAeHhr. i  u o6pa6orKr4 AaH-
Hbrx [pr4 npoBeAeHur4 ff [-uo-
HT4TOpHH fa .
Pa:nurue cei icMoreKToHuqec-
Koii AeQopMauI'Iu B BonoBMetuao-
uux nopoAax MoxeT Bbr3brBaTb
pa3nl,Ir{HEIe HeCTaU14OHapHble Ba-
pt4a\vt4 rpeHAa ypoBHrr - cry-
neHbKl I ,  I43MeHeHUe CKOpOCTI
TpeHAa I4II4 efo 3HaKa, <.6yXTbIr>.
llpnuepn Bo3MoxHbrx $opu npo-
qBJIeHI,I'{ rI4ApOfeOA14HaMHqecKI4X
IrpeABecrHrlKoB flpnBoAqrcn n [3].
Illoarorr.ry aHanv3 rpeHAa ypoBHrr
BoAbr c rlenbro BbrrrBreHurr eQQer-
roB ceft cMorerronFrecroi.i Aeoop-
MAIIII{,4OJTXEH 6bITb HAIPABJ'IEH A
BbtaeleHl4e I,IHTepBaJ'IOB peMeHI4
efo  HecTaunoHapHoro  noBeAe-
lrvfl. nnA sToro npoBo Lr4Jrcfl aHa-
nu3 BpeMeHHbrx pqAoB cKopocTr,t
I43MeHeHr,rr TpeHAa ypoBHrr Boabr
Ha BpeMeHHov nHrepna,re I cyr.
!,,rr crnaxuu KO fC PAH svnu-
plrqecKu ycraHoBneHbr Qononr,re
cKopocTI , I  I , I3MeHeHI4q TpeHAa
ypoBHq Boabr r{ rrx nopofoBbre
3Har{e Hr,rfl , cocraBJ'rrrculue - 0, 0 5 -0, I cl,r/cyr n,tq cKBa)KuHbr
El v +1-2 cnl/cyr AJ.r.s cKB. IO3-5. 3ru 3Har{eHr.rr onpeaenq-
Iorcq B ocHoBHoM @ouossrvr.t  Bap[aur4lM14 cKopocrtr r .r3Me-
HeHU_S ypOBHq BOAbt B TeqeHtre foaa.
AHa,ru: l  rpeHna nrq nHafHocrl{Ku aHoMaJ'rbHbIX t{3MeHe-
HI4a ypOBHt{ Bonbr BbI IOJ. IH'J ' ICq COBMeCTHO C naHHbtMLI O
pext4Me BbI la.(eHI4l  ocanKoB u 6t t , r  HanpaBJ.IeH Ha BbrAe-
neHr.re r {HTepBanoB BpeMeHt4,  B TeqeHtre KoTopbtx npouc-
xoALtT fIoHLIXeHlre r4J.[.1 [OBbIlIeHHe ypOBH{ Bonbr C nOBbI-
IxeHHor.r  cKopocrblo,  c oueHKoi{  coorBercrByloul l4x aMn-
n[ryA +AH. B o6ueu cnyqae rroHr.rxeHr,re ypoBHrr BoAbr
noKa3br Baer o6craHoBKy cH L{)KeHul nnacroBof o naBneH  q
BcJ.relcrBr{e pa3Br4T}.tfl AeOopMa u H 14 pac urt il pe H nq BoIoBMe -
uaourrx [opon. f ]oesrureFrt,re ypoBHrr Bonbr noKa3brBaer
o6craHoBKy pocra f inacroBoro AaBreHr.rrr 3a cqer pa3Burt4l
AeOopMaUuu cxarr{q.
AHa,rr.rs BpeMeHHbrx puroB Ukh HanpaBneH Ha BbrneJ'reHr{e
HHTepBanoB BpeMeHr,t, B TeqeHr4e Koropbrx ua6,rn4aercn yne-
J'It{qe H he aMrlnl4Tynbt Bbr co KoqacrorHor4 cocraBJ'Itoue r,i Ba-
puauuii ypoBHeii Bo.rlbr, Qt{Kctdpyrotuux KoporKoflepfionHbre
LI3MeHeHt4q IL'IaCTOBO|O AaBIeHtIt. He CBq3aHHbIX Cnr4TaHI4eM
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pe3epByapa uJ'rr4 TexH r4rrec K r{ Mtr np t{q u H aMr4. Vee,l r.r qeHr.re
aN{ lnr{Tynbr BbrcoKorracToTHbrx Bapr.{auuw ypoBqtr Bonbr Mo-
xer na6,rrcrarbce npu Bbrn aAeHutr o6u,r sHtrx aruoc@epHr,rx
oca.qKoB (puc. 5), xocei icuuqubrx cKaqKax nJ.lacroBoro AaB-
J.ICHI,I ' i , NPOXOXNCH I,II ' I HI43KOqACTOTHbIX NOBCPXHOCTHbIX BO]'IH
or cr.rr'rbHbrx yniureHHbrx 3eMnerplceHnr)i r.r or apyru.rx eQQer-
ToB pe3Koro u3MeHeHr.rr Hafipr)KeHHo-re$opMxpoBaHHofo
cocrorHm cpeltr [5].
JloeerleHr.re BpeMeHHoro pf ln& Uu, B u3MeHeHl{qx ypoBHq
Bonbr B cKBa)KHHe IO3-5 (puc. 5) onpe4enaercq B ocHoBHoM
flpunlrBHbrMr{ eQ$ercrauu. Ero r.rgueHesr.rq 3epKiL'rbHo noBro-
pq tor r.r3Me H e H l.t.rr eopert4 qecroi;i np u,r u eHoi;i o6le v Hoi/r ne-
@opuaunr.r e paiione cKBDKr.rHbr. neor:iHarr aMnnuryna r,r3Me-
newvtx Uro cocTaBJ-rrreT 2-8 cv.
Bce aranu o6pa6orru IaHHbtx ypoBHeMepHbrx Ha6nrcre-
nui i  u nocrpoeur.re unSopN4ari lBHtrx c14rHaJ' loB  r.{3MeHe-
HI {qx  ypoBHq BonEr  npoBon i ln r4cb  B cpene npofpaMMbr
DIAGNOS 2.0 ,  pa : rpa6oraHHor i  e  KO fC PAH [10 ] .  f lpo-
rpaNrMa DIAGNOS 2.0 qanflercn KoMnoHeHrotr r.ruSoplra-
ur.roH uori cr,rcre M br POLI G ON, Brc[rcqaroueii 6a:y naH H brx
I,I KOM nJ.r eKC n pO f paM M HbIX CpencTB, IO3BOT'Iq Io UI I,IX [OnOJ'l -
Hrrr 6a:y : IaHHbrx, o6pa6artrnarl ,  rpa$r.ruecru npencraB-
"q sTb I,1 aHanu3hpoBaTb Bapuaur{t4 BpeMeH H brx prnoB naH Hbtx
reoQrr.r:n vecrofo MoH t4Topuura. IaHHlte Mereoponorr4qec-
Kux Ha6ntoneHr.rrT Bxo.[rr B cocraB 6atsr AaHHtrx tr npercraB-
rrreHbr Ha puc. 5 (cxe. tO3-5) nr 'rq coorBercrtsyroujefo nepu-
ona. B pa6ore [9] npeacraBneHbr rpr,rMepbr BbrneneHuq [pen-
cc r.i c Nl r.r rr cc K il 14 h nocrce i.ic v u qec x u x Ba p ila u il ilt ypo B H rr
Bo.rlbr B cKBa)K[Hax KaM.IarxI4 B nepuon O,rrcropcroro :etr-
.rrerprrceH r,rr 20.04.2006 r. ( M :7, 6).
Br,rnoar,r.
l .  [ Io  enuuo i l  ueronr l re  oL IeHeHbr  ne$opMoMerpur rec-
xue csoi icrea 32 Ha6,rrolareJ.rbHbrx cKBa)KuH PocHe4p u
KO fC PAH. [,rr l3 crsaxi lH ycraHoB].reH crarr,rqecKh-
r,r3oJ'r Hpo BaH H u ii 6apo l,r erp n.{ e c x la l.i orrcl 14 K 14 o ue He Hbr Be -
J . tu r { t4HbI  npHnxBHot {  qyBcTBr , ITenbHocTI ' I  ypoBHq BOAbI
( A . : 0 , 0 1 0 - 0 , 1 9 3  c w / 1 0  e ) .  T a x u e  c K B a x r H b r  M o r y r  t r c -
no.q b3oBaTbct IJ ' In KoJ'I  i lqecTBe H Ho h oueHKI4 ce hc MoTeKTo-
Hl4r{ecKoii  ne(bopMa[r.tr{ BoAoBMetUaOLrIr4x nopon npr{ no-
c rpoeHur . r  rapr  l [ -no l l .
2. VcraH oereH pocr BeJ'r t{rlu H n pu,r u eHoii qyBcrBr{TeJ.IbHo-
crr.r ypoBHrr BoAbr { c yBer.lt4qeHr4eM rny6uHbr KoHrponupye-
Moro uHTepBa"qa BoroBMeuraounx [opoA. Meronu.{ecrnN,{tr
c,rlelcrBt{qMtI raroii 3aeilcuMocru ri BJ'Iqerct npennoqrurenL,-
Hoe r {c r roJ ' rb3oBaHr , re  
.1 , ' r l  f f ! , -uoHuropuHra  cKBax} . rH,
BcKpbrBarour.rx noA3eMHbte BoAbt Ha rny6i lHax He MeHee nep-
Bbrx coreH MeTpoB.
3. r lpeacras,reHa MeronuKa o6pa6orKr4 naHHbrx ypoBHe-
IuepH utx Ha6,rloneHHti, yrrurbrBalouaq J'roKarrbHbte oco6enuo-
CTLI f I,InpOA t4HaMUrleC KO f O pe)Kil M a H a6n rcAaTe,'l bH btx cKBa-
)Kr,rH. 3Ta MeroAt{Ka Moxer ilcnoJ'tb3oBarbcq nrtr o6ocHosaH-
HOfO BbIAeJ.IeHUq aHOMiL'tbHblx 143MeHeHtrt4 ypoBHt BoAbr B
oT.4eJ'rE'Hbrx CKBDKT4HaX u peKOMeHAyeTCq Inq ee BHeApeHr4q
B pefnoHiL'rbHbrx ueHTpax PocHe.lpa.
H eo6xoar.r l,rsr M 14 ycnoBurM u :(t$erruonoro n pl,rMeHe H Hq
Merolt4 K t4 n Brr s torcn : o6ec neqeH I le Kar Iecrne H Hofi  pe rucrpa-
UHH ypoBHrr Bonbr r.{ aruocQepuoro naBJ.reHhq B Ter{eHue Bce-
ro BpeMeHu Ha6,rroAeHuii; o6ecneveHr.re oneparl.rBHorl rxA-
poMereoponorn.recroi i  uHSopl,rauur.r B pai ioHax Ha6nroAa-
reJ . rbHbrx  cKBaxr4H ( lauHue oO ocaAKax H TeMneparype
Bo3nyxa); BbrrBJ'reHr4e 3aKoHoMepHocTu ce3oHHofo tr3MeHe-
Hr.rr ypoBHrr Boabr; r4cxoAHbre naHHble! opfaHr.r3oBaHHbre B
3JrreKrpoHHyro 6a3y AaHHbrx.
4. Br,rno:rn euur,rrZ anaa u g cocrorr H r.rq clrcre Mbr f f{ - uo-
HrlTopHHra (Pocnelpa) ro3BoJ'rqer onpeaenltrb [epBooqe-
peaHr,re Meponpu.sT[_s rlo efo pa3BuT].trc:
coBeprxeHcrBoBaHt{e nn@opl,raunoH Horo rt4aporeoJ'rofr{-
qecKoro o6ecne.{eHrrr f  f [-  uoHr.rropnHra ( BCEf 14 H f EO,
peruoHanbH b te  ueHrpbr ) :
yuu@uraun.s r4cnonb3yeMblx rexH14(recK[x cpeAcrB u
ooecfle.reHue pefucrpauur.{ ypoBHr BoAbr c rorrHocrbro He
xyxe 0,1 cr,r,  aruocSepHoro AaBJ.reHiln - 0,1 nIIa (Pocue4-
pa.  pe f r . roHanbH b te  ueHrpbt ) ;
o6ecne. reHr . re  KoHTporq  Kar recrBa sanuce i l  ypoBHr l
Boabr u arnoc$epuoro raBJ'reHuq (peruoHa,rr,ubre ueHr-
p u ,  B C E | I , I H f E O ) ;
pa:pa6orra HoBoro BaptraHra Meronu.recKr.rx yKa3aHHii lo
BeAeHuro f f [-ruounrop]rHfa nnr ueneii  cei icMonporHo3a(BCEr-r4Hf EO).
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